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CLAIMS 



1. 



A method of processing tv)^o data words to provide a new data word rn a 
processor comprising an arithmetic logic unit (ALU), a plurality of registers and 



access to memory, the method comprising, not necessarily in this order, the 
steps of:- 

(a) using the ALU to perform an operation on the data words, each 
being of n-bit size, to form another data woitJ of n-bit size; and 

(b) performing ^ switching operation on one of the data words by 
separating the data word into discrete portions and rearranging 
the order of portions. 

2. A method of processing two data words to provide a new data word as 
claimed in claim 1, in whitph the switching operation further comprises the 
steps ot" 



(d) generating a miror data word of p-bit size, where p=:n; 

(e) separating the mtnror data word into an upper portion and a 
lower portior^ where the upper portion of the mirror data word is 
equal In size to the lower portion of the data word and the lower 
portion of th^ mirror data word is equal in size to the upper 
portion of th^ data word; 

(f) copying the data in the upper portion of the data word Into the 
lower portiorn of the mirror data word and copying the data in 
the lower portion of the data word into the upper portion of the 
mirror data word; and 



(c) 



separating the data word into an upper portion and a lower 
portion; 
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(g) substituting the data word with the mirror data word. 

A method of processing two data words to provide a new data word as 
daimed in claim 2, in which when n is an even number, the data word's upper 
portion comprises bit (n-1) to bit (n/2) and ifs lower portion comprises bit 
I(n/2)-1] to bit 0 and the mirror data word's upper portion comprises bit (p-1 ) to 
bit (p/2) and It's lower portion comprises bit [(p/2)-1J to bit 0. 

A method of processing two data words to provide a new data word as 
claimed in claim 2, in whldh when n is an uneven number, the data word's 
upper portion comprises bit (n-1) to bit [(n-1)/2] and ifs lower portion 
comprises bit {I(n-1)/2]-1} to bit 0 and the mirror data word's upper portion 
comprises bit (p-1) to bit [(p+1)y2] and rt's lower portion comprises bit [(p-1)/2] 
to bit 0. 

A method of processing two data words to provide a new data word as 
claimed in claim 2, in which when n Is an uneven number, the data words 
upper portion comprises bit (n-l) to bit [(n+1)/2] and its lower portion 
comprises bit [(n-1)/2] to bit 0 and the mirror data words upper portion 
comprises bit (p-1) to bit [(p-1)/2] and its lower portion comprises bit {[{p-1)/2]- 
1}tobftO. 

A method of processing two data words to provide a new data word as 
claimed in claim 2 in which when n is an uneven number subsequent to 
generating a mirror data word of p-bit size where p=n, the additional 
intermediate step is performed of:- 

(h) designating a particular bit of the data word to act as a static 
bit, copying the static bit to the correspondir^ position in the 
mirror data word; and thereafter performing the separation and 
copying steps on the remainder of the bits of the data word and 
the mirror dgta word. 
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A method of processing two data words to provide a new data word as 
claimed in claim 2, in which the switching operation perfonned on one of the 
data words is performed by using cnjss-wlring techniques. 
A method of processing two data words to provide a new data word as 
claimed in claim 2, in which the switching operation Is performed on one of the 
data wonJs using logic cincuit/y. 

A method of processing two data words to provide a new data word as 
claimed in claim 2, in which the switching operation is performed on one of the 
data words before an ALU operation is performed on that data word and 
another data word. 

A method of processing two data words to provide a new data word as 
claimed in claim 2, In which the ALU operation is performed on the two data 
words to produce another data word and then a switching operation is 
performed on the other data word. 

A method of processing two data words to provide a new data word as 
claimed in claim 1 , in which the switching operation perfomied on one of the 
data words is perfomned by using cross-wiring techniques, 

A method of processing two data words to provide a new data word as 
claimed in claim 1, in which the switching operation is performed on one of the 
data words using logic circuitry. 

A method of processing two data words to provide a new data word as 
claimed in claim 1, in which the switching operation is performed on one of the 
data words before an ALU operation is perfonmed on that data word and 
another data word. 

A method of processing two data words to provide a new data word as 
claimed in claim 1, in which the ALU operation is performed on the two data 
words to produce another data word and then a switching operation is 
performed on the other data word. 
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10 m«no,y. .he meO»d .^mpnsing. ne««ea„ly « «s order, *. 



Steps of:- 



16. 



(a) using the ALU to p.rfom, an operation on the data words, each 
being of n-bit sbie. to form another data word of n-brt size: 

(b) perfbrr^ing a s^«itchi^g operation on one of the date words 
further comprising the steps of:- 

separating the data word into an upper portion and a lower 
portion; 

generating a mirror data word of p-bit size, where p=n; 



(c) 



separating the mirror data word into an upper portion ar^ a 
icwer portion wher. the upper portion of the mim^r dat^ word ,s 
equal In sfee to the iower portion of the data word and the lower 
portion Of the mirror data word : e.ua. in size to the upper 
portion of the data word; 

m copying the data In the upper portion of the data word irrto ti.e 
JL portion of the mirror data word and copv-ng the da^ .n 
the lower portion of the data word into the upper porfion of the 
mirror data word; and 

(g) subs«u«n9lhe date »ord«* the minor data word. 

A .e»»d o, p^cess,^ date words » orovid. ' --""JJ^ 

Iper porUon oompKees » (r,-1) ^ « (r«) and ,o»er person 
^';ivi,«.b«0a„d.He,n^da»«o,<rsuppe,po*r.oon,pn^«,(p.1) 



to bit (p/2) and if s lower portion comprises bit [(p/2>-1] to bit 0. 

A method of processing two data words to provide a new data word as 
claimed in claim 15, in which when n Is an uneven number, the data word's 
upper portion comprises bit (n-1) to bit [(n-1)/2] and its iower portion 
comprises bit {[(n-1)/2]-1} to bit 0 and the mirror data word's upper portion 
comprises bit (p-1) to bit [(p+1)/2] and ifs lower portion comprises bit [(p-1)/2] 
to bit 0, 

A method of processing two data words to provide a new data word as 
claimed in claim 15, In which when n is an uneven number, the data words 
upper portion comprises bit (n*1) to bit [(n+1)/2] and its lower portion 
comprises bit [(n-1)/21 to bit 0 and the mirror data words upper portion 
comprises bit (p-1) to bit [(f>-1)/2] and its lower portion comprises bit {I(p*1)/2J- 
1}tobitO. 

A method of processing two data words to provide a new data word as 
claimed in claim 15 In which when n is an uneven number, subsequent to 
generating a mirror data word of p-brt size where F>=n, the additional 
intermediate step is performed of:- 

(h) designating a particular bit of the data word to act as a static 
bit copying the static bit to the con^ponding position in the 
mirror data word; and thereafter performing the separation and 
copying steps on the remainder of the bits of the data word and 
the mirror data word. 

A method of processing two data words to provide a new dalta word as 
claimed in claim 15, In which the switching operation performed on one of the 
data words is perforrned by using cross-wirir>g techniques. 

A method of processing two data words to provide a new data word as 
claimed in claim 15, in which the switching operation is performed on one of 
the data words using logic circuitry. 
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22. A method of processing two data words to provide a new data word as 
claimed in claim 15, in which the switching operation is performed on one of 
the data words before an ALU operation is performed on th^t data word and 
another data word- 

23. A method of processing two data words to provide a new data word as 
claimed in claim 15, in which the ALU operation is performed on two data 
words to produce another data word and then a switching operation is 
performed on the other data word. 

24- A nnethod of processing two data words to provide a new data word in a 
processor comprising an ALU, a plurality of registers and access to memory, 
the method comprising, not necessary in this order, the steps of;- 

15 (a) using the ALU to perform an operation on the data words, each being 

of n-bit size, to form another data word of n-brt size; and 

(b) performing a switching operation on one of the data words In which the 
data word is separated into discrete portions and the order of the 

20 portions is rearranged by using cross wiring techniques, the cross- 

wiring techniques further comprising the step of:- 

(c) delivering the data word from a start location to an end location along a 
pathway in which the wires of the pathway have been cross -wired so 

25 that the individual bits of the data word may be rearranged into a 

desired configuration before arriving at the end location. 

25. A method of processing two data words as claimed in claim 24, in which the 
end location of the data word is the ALU and the ALU operation is earned out 
3 0 after the switching operation is performed. 



26. 



A method of processing two data words as claimed in claim 24 in which the 
ALU operation is performed before the switching operation is carried out and 
the start location of the data word is the result of the ALU o peration. 
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A method of processing two data words, each having a plurality of bits to 
provide a new data word in a processor, the processor comprising an ALU. a 
pluralify of registers and access to memory, the method comprising the steps 
of:- 

(a) retrieving the data words from the registers; 

(b) passing one of the data words directly to the ALU; 

(c) passing the other data word to the ALU alor^ a cros^-wlred pathway in 
which the individual bits of the data words may be rearranged into a 
desired configuration before arriving at the ALU; and*^ 

(d) performing an ALU operation on the two data words. 

A method of processing fcvo data words to provide a new data word in a 
processor, the processor comprising an ALU, a plurality of registers and 
access to memory, the method comprising the steps o^- 

(a) retrieving the data words from the registers; 

(b) passing the data words to the ALU and performing an ALU operation 
thereupon; 

(c) delivering the result of the ALU operation to a desired location along^ 
cross-wired path In which th© individual bits of the data word may be^ 
rearranged into a desired configuration before reaching the desired 
location. 

A data processor comprising an ALU, a plurality of registers and access to 
memory characterised in that the data processor comprises means to execute 
an instruction on two data words to provide a new data word, the means to 



execute an instruction comprising:- 

(a) means to perform an ALU operation on data words, each iDeing of n -bit 
size, to form another data word, also of n-bit size; and 

(b) means to perfonn a switching operation on one of the data words by 
separating the data word into discrete portions and rearranging the 
order of portions. 

A data processor as claimed in claim 29, in which the means to perform the 
switching operation further comprises:- 

(c) means to separate the data word into an upper portion and a lower 
portion; 

(d) means to generate a mirror data word of p-brt size, where p=n; 

(e) means to separate the mirror data word into an upper portion and a 
lower portion where the upper portion of the mirror data word is equal 
in size to the lower portion of the data word and the lower portion of the 
mirror data word is equal in size to the upper portion of the data word; 

(f) means to copy the data In the upper portion of the data word into the 
lower portion of the minor data word and copy tlie data in tine lower 
portion of tiie data word into the upper portion of the min-or data word; 
and 

(g) means to substitute the data word with the min"or data word, 

A data processor as claimed in claim 30, in which when n is an even number, 
the data word's upper portion comprises bit (n-1) to bit (n/2) and it's lower 
portion comprises bit [(n/2)-1] to bit 0 and tine mirror data word's upper portion 
comprises bit (p-1) to bit (p/2) and its lower portion comprises bit [(p/2)-1] to 
brtO. 
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A data processor as claimed in daim 30, in which when n is an uneven 
number, the data word's upper portion comprises bit (n-1) to bit [(n-1)/2] and 
it's lower portion comprises bit {[(n-1)/2l-1} to bit 0 and the minror data word's 
upper portion comprises bit (p-1) to bit [{p+1)/23 and it's lower portion 
comprises bit [(p-1 )/2] to bit 0. 

A data processor as claimed in claim 30, In which when n is an uneven 
number, the data words upper portion comprises bit (n^1) to bit [(n+1)/2] and 
its lower portion comprises bit t(n-1)/2] to bit 0 and the mirror data words upper 
portion comprises bit (p^1) to bit t(p-iy2] and its lower portion comprises bit 
{[{p-1)/2l-1}tobit 0. 

A data processor as claimed in claim 30, in which when n is an uneven 
number, subsequent to the generation of a mirror data word of p-bit size 
where p=n, the data processor further oomprises:- 

(h) means to designate a particular bit of the data word to act as a static 

bit and to copy the static bit to the corresponding position in the mirror 
data word; and thereafter perfonning the separation and copying steps 
on the remairuifer of the bits of the data word and the mirror data word. 

A data processor as claimed in claim 30, in which the means to perform the 
switching operation on one of the data words comprises cross-wiring 
techniques. 

A data processor as ciaimed in claim 30, in which the means to perform the 
switching operation on one of the data words comprises logic circuitry. 

A data processor as claimed in claim 30, in which the processor comprises 
means to execute an instruction in which the switching operation on one of the 
data words is carried out before an ALU operaton Is performed on that data 
word and another data word. 
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38. A data processor as claimed m claim 30, in which the processor comprises 
means to execute an instruction in which the ALU operation is performed on 
the two data words to produce another data word and then a switching 
operation is carried out on that other data word. 

39. A data processor as claimed in claim 30 in which the processor is embodied in 
a software program. 



10 



40. A data processor as claimed in claim 39, in which the processor embodied In a 
software program is stored on a record medium. 



41 . A data processor as claimed in claim 39, in which the processor embodied in a 
software program is stored on a carrier s ignal. 

15 42. A data processor as claimed in claim 29, in which the means to perform the 
switching operation on one of the data words comprises cross-wiring 
techniques. 



20 



43. A data processor as claimed m claim 29. in which the means to perform the 
switching operation on one of the data words comprises logic circuitry. 
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44. A data processor as claimed in claim 29, in which the processor comprises 
means to execute an instruction in which the switching operation on one of the 
data words is earned out before an ALU operation is performed on that data 
word and another data word. 



30 



45. A data processor as claimed m claim 29, in which the processor comprises 
means to execute an instruction in which the ALU operation is performed on 
the two data words to produce another data word and then a switching 
operation is carried out on that other data word. 



46. 



A data processor as claimed in claim 29. in which the processor is embodied 
in a software program. 
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A data proce^^r ad claimed in claim 46, in whicl-i the processor embodied in a 
software program Is stored on a record medium. 

A data processor as claimed in claim 29, in wliich the processor embodied in a 
software program Is stored on a can-ter signal. 

A data processor comprising an ALU, a plurality of registers and access to 
memory^ the data processor comprising means to execute an instruction on 
two data words to provide a new data word, the means to execute an 
instruction comprising:- 

(a) means to perform an ALU operation on data words, each being 
of n-brt size, to fomi another data word, also of n-bit size; and 

(b) means to perform a swifa:hing operation on one of the data 
words which further comprises:- 

(c) means to separate the data wonj into an upper portion and a 
lower portion; 

(d) means to generate a mirror data word of p-bit size, wl^re p=n: 

(e) means to separate the mirror data word into an upper portion 
and a lower portion where the upper portion of the mirror data 
word is equal in size to the lower portion of the data word and 
the lower portion of the mirror data word is equal in size to the 
upper portion of tt^ data word; 

(f) means to copy the data in the upper portion of the data word 
into the lower portion of the mirror data word and copy the data 
In the lower portion of the data word Into the upper portion of 
the mirror data word; and 

(g) means to substitute the data word with the mirror data word. 
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A data processor as claimed in claim 49, in which when n is an even number, 
the data word*s upper pqrtion comprises bit (n-1) to bit (n/2) and ifs lower 
portion comprises bit [(n/2)-1] to bit 0 and the mirror data word's upper portion 
comprises bit (p-1) to bit (p/2) and rfs lower portion comprises bit ((p/2)-1] to 
bitO. 

A data processor as claimed in claim 49, In which when n is an uneven 
number, the data words upper portion comprises bit (n-1) to bit [(n-iy2] and its 
lower portion comprises bnt {[(n-1)/2]-1} to bit 0 and the mirror data words 
upper portion comprises bit (p-1) to bit [(p+1)/2] and its lower portion 
comprises bit [(p-1)/2] to bit 0, 

A data processor as claimed in claim 49, in which when n is an uneven 
number, the data words upper portion comprises bit (n-1) to bit [(n+1)/2] and 
its lower portion comprises bit [(n-1)/2] to bit 0 and the mirror data words upper 
portion comprises bit (p-1) to bit [(p-1)/2] and its lower portion comprises bit 
{[(p-1)/2h1}to bitO, 

A data processor as claimed in claim 49, in which when n is an uneven 
number, subsequent to the generation of a mirror data word of p-bit size 
where p=n, the data processor further comprises: - 

(h) means to designate a particular bit of the data word to act as a 
Static bit and to copy the static bit to the corresponding position 
in the mirror data word; and thereafter performing the 
separation and copying steps on the remainder of the bits of 
the data word and the mirror data word. 

A data processor as claimed in claim 49, in which the means to perform the 
switching operation on one of tfie data words comprises cross-wiring 
techniques. 

A data processor as claimed in claim 49, in which the means to perform the 
switching operation on one of the data words comprises logic circuitry. 



A data processor as claimed in daim 49, in which the processor comprises 
means to execute an instruction in which the switching operation on one of the 
data words is carried out before an ALU operation is performed on that data 
word and another data word. 

A data processor as claimed in claim 49, in which the processor comprises 
means to execute an instruction in which the ALU operation is performed on 
the two data words to produce another data word and then a switching 
operation is carried out on that other data word, 

A data processor as claimed in daim 49 in which the processor is embodied in 
a software program. 

A data processor as claimed in claim 58, in which the processor embodied In a 
software program is stored on a record medium. 

A data processor as daimed in claim 58, in which the processor embodied in a 
software program is stored on a earner signal. 

A data processor comprising an ALU. a plurality of registers and access to 
memory, the data processor comprising means to execute an instruction on 
two data words to provide a new data word, the means to execute an 
instruction comprising:- 

(a) means to perform an ALU operation on the data words, each being of 
n-bit size, to form anotiier data word also of n-bit size; 

(b) means to perform a switching operation on one of the data words in 
which the data word is separated into discrete portions and the order 
of the portions is rean-anged by cross-wiring means, the cross-wiring 
means comprising: 

(c) a wiring pathway between a start location and an end location in which 
the wires of the pathway have been cross -wired so that the individual 
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bits of the data word may be rearranged into a desired configuration 
before arriving at the end location. 

A data processor as claimed In claim 61. In which the end location of the 
wiring pathway is the means to perfonm an ALU operation so that a data word 
has undergone a switching operation before the ALU operation. 

A data processor as claimed in claim 61 in which the start location of the 
wiring pathway is an output of the means to perform an ALU operation so that 
a data word has undergone an ALU operation before a switching operation. 

A data processor comprising an ALU, a plurality of registers and access to 
memory, the data processor comprising means to execute an instruction on 
two data words to provide a new data word, the means to execute an 
instruction comprising:- 

(a) means to retrieve the data words from the registers; 

(b) means to pass one of the data words directly to the ALU; 

(c) means to deliver ttie other data word to the ALU atong a cross-wired- 



pathway In which the individual bits of the data word may be ^ 



rearranged into a desired configuration before amving at the ALU;^d 



(d) means to perform an ALU operation on the two data words. 

A data processor comprising an ALU, a plurality of registers and access to 
memory, the dat3 processor comprising means to execute an instruction on 
two data words to provide a new data word, the means to execute an 
instruction comprising:- 





(a) means to retrieve the data words from the registers and to pass the 
data words to the ALU; 



(b) means to perfomfi an ALU operation on the data words to produce a 
result data word; 

(c) means to deliver the result data word to a desired location along a 
cross-wired path in which the individual bits of the result data word 
may be rean^nged into a desired configuration before reaching the 
desh^d 'location. 

A computer program comprising program instnjctions for causing a computer 
to perfomn the method of daim 1 . 

A computer program comprising pn^gram instructions for causing a computer 
to perform the method of claim 2. 

A computer program comprising program instructions for causing a computer 
to perfonn the method of claim 1 5. 

A computer program comprising program instructions for causing a computer 
to perform the method of claim 24. 

A computer program comprising pnsgram Instructions for causing a computer 
to perform the method of claim 27. 

A computer program comprising program instructions for causing a computer 
to perfonn the method of claim 28, 

A computer program as claimed in claim 66 in which the program is stored on 
a computer readable medium. 

A computer program as claimed in claim 67 in which the program Is stored on 
a computer readable medium. 

A computer prx)gram as claimed in claim 6B in which the program is stored on 
a computer readable medium. 
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A computer program as claimed in claim 69 in which the program is stored on 
a computer readable medium. 

A computer program as claimed in claim 70 in which the program Is stored on 
a computer readable medium. 

A computer program as claimed in claim 71 in which the program is stored on 
a computer readable medium. 

A computer program as claimed in claim 66 in which program is stored on a 
carrier signal. 

A computer program as claimed in claim 67 in which program is stored on a 
carrier signal. 

A computer program as claimed in claim 68 in which program is stored on a 
carrier signal. 

A computer program as ciaimed in claim 69 in which program Is stored on a 
carrier signal. 

A computer program as claimed In claim 70 In which program is stored on a 
carrier signal. 

A computer program as claimed in claim 71 In which program is stored on a 
carrier signal. 

A computer program as claimed in claim 66 in which the program is stored in a 
computer memory. 

A computer program as claimed in claim 67 in which the program is stored in a 
computer memory. 
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A computer program as claimed in claim 68 in which the program is stoned in a 
computer memory, 

A computer program as claimed in claim 69 In whrch th^ program is stored in a 
computer memory, 

A computer program as claimed in claim 70 In which the program Is stored in a 
computer memcry, 

A computer program as claimed in claim 71 in which the program is stored in a 
computer memory. 

A computer program as claimed in claim 66 in which the program is 
embedded in an Integrated circuit. 

A computer program as claimed in daim 67 in which the program is 
emt>edded in an integrated circuit 

A computer program as claimed in daim GS in which the program is 
embedded in an integrated drcuit. 

A computer program as claimed in daim 69 in which the program is 
embedded in an integrated drcuit. 

A computer program as daimed in claim 70 in which the program is 
embedded in an integrated drcuit 

A computer program as ciaimed in daim 71 in which the program is 
embedded in an integrated circuit. 

A computer p rogramm ed to cany out the method claimed in claim 1 . 
A computer programmed to carry out the method claimed in claim 2. 
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A computer programmed to carry out the method of claim 1 5. 
A computer programmed to carry out the method of daim 24, 
A computer programmed to carry out the method of claim 27, 
A computer programmed to carry out the method of claim 28. 



